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tion of the vessel could not  be given, b u t  has lately been ob- 
tained by Mr. W. C. Devereaus, Assistant Observer a t  Havana, 
Cuba, and the record is here published as  given by the captain 
of the Jason. 
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CONDITION OF THE OCEAN 

An agreement has been entered into hetween the United 
States Weather Bureau, the United States Hydrographic Office, 
and the Director of the Meteorological Service of the Aznres, 
Capt. Franrois S. C'haves, in accordance with which all reports 
as to the condition of the ocean. all local meteorological clatn, 
and all information regarcling derelicts, wrecks, and ice1)ergs 
will be cabled immediately to  the Weather Bureau, for wliich 
purpose the ocean cable service between Horta and New Tork 
is free up to a limit of thirty words claily. C'opieR of all ~ L I C ~  

reports will be transmitted inimediately l y  the Weather Bu- 
reau to  the Hydrographic Ofice ancl to all other interested 
parties. - 

PATHS OF STORM CENTERS. 

A recent number of the Register and Leader. Des IIoiiies, 
Iowa, January 21, contains an article by RIr. H. A. C'ampl~ell, 
of that  city, elucidating the general principle that storni cen- 
ters or centers of low pressure move in quite regular paths 
across the American Continent, and that  these paths are 
located farther north or south from time to tinie. A given 
region, such as Iowa, may for months together lie entirely 
south of the paths, and therefore enjoy mostly clear, pleasant, 
or dry weather; while a t  other times the paths of the storins 
pass over the region in  rapid succession, ancl give it a long 
rainy season. 

After the long drought of 1901 the  belt embracing the paths 
of the lows moved farther to  the south. After June  l o .  l!)OS, 
this belt was about 1200 miles wide. and 60 lows were recorcled 
in it between June  11 and September 1, while only two \$ere 
south of the Great  Lakes and entirely out of the belt. 

From September 18, 1903, to January 14,1!~01, RIr. Campbell 
finds the great majority of storms confined within this same 
general belt. When storms move from west to east within 
this belt, only l ight rains, or perhaps entire droughts, o ~ c u r  
in Iowa or other States south of the line from New Torli, N.T., 
to Victoria, Vancouvers Island. 

During the summer of 1894 an unprececlented thought pre- 
vailed in Iowa, while the belt within which the storm paths 
0ccurre.d lay far to the north, stretching from east to  west 
across British America. There mere inany storm paths in that 
region, bu t  none far enough south to bring rain to  Iowa. 

All modern weather bureaus base their forecasts on t,he 
daily weather map, ancl all monthly weather reviews or annual 
summaries show the paths that storm centers have pursued as 
they moved over the surface of the globe. As far back as 
1872 it was the custom in the Weather Bureau for the fore- 
caster who went off duty a t  the close of any month to explain 
to the one mho relieved him tha t  recent maps had shomn that 
the general movement of the centers of low pressure was faster 
or slower and farther north or  farther south, as the case miglit 
be, so tha t  the incoming official could make a proper allow- 

ance for this variation in  his daily forecasts. I n  the MONTHLY 
WEATHER REVIEW, beginning with January, 1873, it began to be 
the custom to call attention to  the fact that  the average lati- 
tude of the paths of low pressure had, during a given month, 
been somewhat to the north or  south, east o r  west of their 
usual position. I n  a general chart showing the average fre- 
quency of storm tracks, compiled by the Editor for the statis- 
tical at,las of the Census Bureau in  167.1, it mas shown that  
the belt of greatest frequency seemed to pass centrally over 
our Lake region. and thence eastward to Newfoundland. 
Finally, in 1893, in TI7eather Bureau Bulletin A, or "Summary 
of International RIeteorological Observations," there are given 
charts com1)iled by Professor Cfnrriott showing the average 
and principal storin tracks and storm frequency, month by 
nionth, over the \\hole Northern Hemisphere. The belt of 
greatest storm frequency estends from near Sitka southeast- 
wart1 to  Duluth, thence eastward to St. Johns, Newfoundland. 

This belt may be hair1 to begin in the Philippines. I t  
extends cast-northeast over ITapat" and the Aleutian Islands 
1)efore reaching Sitka. It also esteuds from New Foundland 
enstwartl tv the niid-dtl;tntic. after which it branches south- 
east\varcl to Frnnce and Turkey, ancl northeastward to Nor- 
way, Swe&n, northern Russia, ancl Siberia, where it seems 
to be lost. Possildy more perfect weather charts of central 
Asia would eiial)le us to trace this belt around the globe, but  
there is soiiie reason for believing that i t  really does come to 
a11 end, ant1 that  general storins are infrequent in northern 
(%inn and Si1)eriit. altliough local rains must occur. The ar-  
erage moveiuent of storms along this great belt is variable; 
many of them of course die out entirely, but  others soon take 
tlieir place. During the ten years, lSSH-18X7, for which RIr. 
(farriott's charts holtl ~ o o i l ,  the velocity of progress of the 
stroll1 centers within this belt  of greatest frequency rariecl from 
s e ~ e n  miles an  hour in one portion of the ljelt during the month 
of April, to thirty-seven miles ail liour in another portion in 
J W L I ~ I - ~  ant1 Fe1)ruary. The average eastn-aril velocity for a11 
storms and portions of the belt \\as 22 miles per hour, but  the 
average within the Unitecl States was 30 miles per hour; over 
the North Atlantic Ocean. 20 niiles; over Europe, 1 s  miles; over 
Japan, 6 3  miles : over Bering Sea and the Aleutian Islands 
21) miles; along the coast of Blaska, 1 s  miles. 

;ill storms that  begin in the nortliern trade wind region 
mope westward and slowly north\rard, until they have entered 
the region of westerly wincls, latitude 25" or SO", after which 
they move northeastward until they enter the belt of greatest 
storm frequency. The average iiiotion westward during the 
first part  of their cnurse is 23 miles per hour;  the average 
motion eastward is about twenty-two miles per hour, accorcl- 
ing to Professor (farriott's tables. 

The path of greatest storm frequency seems to coincide 
with the average dividing line or bouiiclary between regions 
of cold nortlierly aiid warm houtherly wincls. It also coin- 
cides nearly with the trend of the isobars a t  3 miles above the 
earth's surface, bu t  the speed of movement of the storm center 
lias nothing to  do with the speed of the lower winc1 as it blows 
arouncl that  center. It may possilily have some connection 
with the general speed of the upper currents of air, as they 
blow around the polar region in connection with the isolJars a t  
the 3-mile or some other upper level. It may. therefore, be 
approximately true that  the upper air blows eastward with an 
average velocity over the North American portion of this belt 
of 30 miles per hour throughout the year. This may be 
equivalent, to saying that  in the latitude of 50" north the 
layer of air that  determines the movement of the storm ceQ 
ters, provided we think of them as drifting along with that 
layer, must be moving a t  such a rate that  it passes from lon- 
g i t d e  140" west eastward to  loagitucle 50" west, that  is to 
say, one quarter of the may around this small circle of lati- 
tude in about five and one-half clajs. 
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New Euglaud ................... 
Middle At.Iantic,. ............... 
SouthAtlantic .................. 
Florida Peuinsola * ............. 
East Gulf .  ....................... 
\Vrst.Gulf.. ..................... 
Ohio Valley aud Tennessee.. .... 
Lower Lake. .  ................... 
Upper Lake ..................... 
h'orth Dakota *. ................. 
Upper Mississippi Vnlley.. ...... 
Missouri Valley ................. 
Northern Slope. ................. 

At latitude 50°, one degree of the small circle of latitude is 
41.552 statute miles. Therefore, 90°, or one-quarter of the cir- 
cle, is 4009.7 miles. At the rate of 30 miles per hour, this would 
be described in  133.7 hours, or five days and fourteen hours, 
and the whole circle woulcl be described in  twenty-two days 
and eight hours. On the other hand, i f  the storm centers are 
supposed to follow the wind and the isobars a t  about 3 miles 
above the earth's surface, as shown in the MONTHLY WEATHER 
REVIEW for November, 1896, Chart VII, o r  in Professor Bigelow's 
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Report on International Cloud Observations, charts 40 and 43, 
then, owing to the oval form of these isobars, the track may 
be somewhat shorter than the small circle, and the time of 
describing the oval may be seventeen clays. I n  general the 
daily weather predictions depend upon evidence as to  what 
the storm center's path will be. Sometimes we can look ahead 
several clays and see that storms will pass far to north or 
south, bu t  the rules governing their average paths are not yet 
worked out  satisfactorily. 
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THE WEATHER OF THE MONTH. 
By Mr. \V. B. STOCKMAN, District Forecaster, in charge of Division of Meteorologi'cal Records. 
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PRESSURE. 

The distribution of mean atmospheric pressure is graphically 
shown on Chart VI11 ancl the average values a i d  departures 
from normal are shown in  Tables I ancl VI. 

The mean monthly barometric pressure mas high over the 
Rocky Mountain and Pacific districts, northern Missouri Vnl- 
ley and North Dakota, with tlie crest over portious of the 
middle and northern Plateau regions, the maximuin mean 
pressure for the month being 30.30 inches a t  Boise, Iclaho. 
The mean pressure was low over southern Floritla. northern 
New England, and the northeastern portion of the upper Lake 
region. The minimum mean pressure mas 30.03 inches a t  
Eastport, Me. 

The mean pressure mas above the normal from Mexico aud 
the western portion of the coast of Tesas northw:trd ancl uorth- 
westward to the Uannclian Lounrlary uf Iclaho and Washing- 
ton, and westwarcl to the Pacific Ocean; also in North Dakuta, 
the upper Lake region, New England, RIiddle Atlantic :3tates, 
and northern portion of tlie South Atlantic States; in  all 
other districts i t  was below noriual. The greatest excess of 
pressure ranged from +0.15 inch to +0.10 inch, and occurrecl 
in the north ancl middle Pacific clistricts. The greatest cle- 
ficiency in pressure ranged from -0.06 inch to -0.0s inch, 
and occurrecl in Montana. 

The mean pressure increased oyer that  for December, 1903, 
in the Pacific districts south of Washington, in southwestern 
Arizona, northern part of the South Atlizutic States, Middle 
Atlantic States, New England, Lake region, northern portions 
of the uplier Mississippi and  Missouri valleys. ani1 North Da- 
kota; elsewhere the mean pressure showed a decrease. 

The greatest incfease in  pressure occurred over Ken7 Eng- 
land, northern portion of the Miclclle Atlnnt,ic States, eastern 
lower Lake region, and  northern upper Lake region. The 
greatest decrease was reportecl from the northern and  iuiclclle 
slope and Plateau regions. 
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TEMPERATURE OF THE AIR. 
The distribution of maximum, minimum, and average surface 

temperatures is graphically shown by the lines on Chart V. 
By geographic districts the temperature was above nor- 

mal in the west Gulf States, Missouri Valley, and the iiortheru 
and middle slope, northern Plateau am1 Pacific regions, and 
below normal in the remaining tlistricts. The plus departures 
were very marked in  the northern slope an(1 northern Plateau 
regions, as were the minus departures in the Atlantic States 
aud  Lake region. 

East of the Mississippi River the departures generally 
averaged from --l.UQ to -%'io per clay, the greatest daily 
deficiency occurring over the mountain clistricts of New Tork 
and Pennsylvania. Over the northern Plateau, northern slope, 
and northern portions of the middle slope and middle P1. <i t eaii 
regions the ineau daily clepartnres ranged from $4.0" to 
+ 18.3O, the departure increasing from the southern portion 
of the area northwestwartl, the maximum departures occurriug 
over north-central Montana. 

The isotherms of 6 0 O  ancl 50" of inean temperature clicl not 
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differ much from their location in Jauuary, 1903; -10' and 30' 
lay somewhat to  the southward; east of the Mississippi 2 0 O  
ancl 10' lay considerably to  the southward; and an isotherm 
of zero mean temperature. of which there mas none in  Janu- 
ary. 1903, included northern Minnesota, and northeastern 
North Dakota. 

The isotherms of maximum sncl minimum temperature over 
the eastern half of the country, as a rule, lay well to the south- 
~ a r c l  of their locntion in January, 1903. 

The average temperatures for the several geographic districts 
and the departures from the normal values are shown in the 
following table : 

Atwage temperatures aiid clqiartures from normal. 

Roiitheru Plateau * .............. 
Middle Plateau * 
Northeru Plateau * .... 
Nnrth Pacific. ................... 
Middle Pacific.. ................. 
South Pacific. ................... 

............... 

~ 

Districts. 
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January 1. 
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*Regular \VVr:rtlier Burmu and w1ectt.d voluutnry statiouy. 

111 Cu)zadu.-Prof. R. F. Stupart  says: 
The temperature was \)elom the average froin the western portion of 

Lake Superior to the Maritime Prox7inws and very much below in many 
localities. esprcially in thP Georgian Bag didriet, the lower Lake region 
mid the Ottawa ancl ulbper St. Lawreiive \alleys, where the negative de- 
partures ranged from 5" to 130. I n  the hIaritime Prnrinces the departure 
wa5 from 3O t o  so, and in Q u e l ~ ~ c  from 1' to 5 O .  Biitish Columbia was 
generally j u s t  tlle average, M Iiilr from the Rocky hIountains east to Lake 
Supr ior  the temperature wab erery\vhere above the average, Manitoba 
giviug a po-iti\r dtqmrture of 3" to -lo, ant1 the Territories from 30 to 90, 
the uiniiiiin positive dqxirtures occurring in A1l)erta aut1 southwestern 
Aasiuiboia. 

PRECIPITATION. 

The distribution of total monthly precipitation is shown on 
Chart 111. 

The precipitation was normal in the upper Mississippi Val- 
ley, and southern slope region ; abore iiorinal in the Florida 
Peninsula, and lower Lake region: and below normal in the 
remaining geographic districts. The most marked clepartures 
occurred in  the Florida Peninsula, west Gulf States, and the 
middle aiicl south Pacific districts. 

Over central and northern Florida the excess ranged from 
2.0 to -1.0 inches, the greatest occurring on tlie west-central 


